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NOTICE. 



A large part of tbe County of Norfolk has been ali-eaf 
(leBcribed in the Memoir "On the Geology of the Counti 
around Norwich," pnMtshed in 1881, to accompany the Nort 
Elastem and Sonth-Eastem ijuarters of Sheet Na 66 of tl 
One-inch Map of the Geological Survey of England and Waif 
The present Meinoir describes tbe South-Western quai-ter 
the same sheet. It baa not been thought necessary to repe 
descriptions and references already fully given in the Noi'wit 
Memoir. Tbe entire area described in the followiug p(^s li 
upon Chalk, concealed under a nearly continuous covering 
superficial deposits. Perhaps the most interesting topographic 
features are Uie wmall lakes or " meres " lying on the Cha 
along its we»tem borders, and explained by Mr. Bennett 
marking die water-level of saturation in the Chalk. 

It was in this district that the remains of the fresli-wat 
tortoise (Smys Ititana) were first found in Britain as far back 
the year 1836. Their 'discovery has recently been con-oboj-at^ 
by the occurrence of similar remains in the Mundesley river-bt 
in Norfolk, which have been described by Mr. E. T. Newton. 
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Londtm, 

November 188*. 
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NOTICE. 



A large part of the County of Norfolk has been ah*eady 
described in the Memoir "On the Geology of the Country 
around Norwich," published in 1881, to accompany the North- 
Elastem and South-Eastem quarters of Sheet No. 66 of the 
Qiie-inch Map of the Geological Survey of England and Wales. 
The present Memoir describes the South-Western quai*ter of 
the same sheet. It has not been thought necessary to repeat 
descriptions and references already fully given in the Norwich 
Memoir. The entire area described in the following pages lies 
upon Chalk, concealed under a nearly continuous covering of 
superficial deposits. Perhaps the most interesting topographical 
features are the small lakes or "meres" lying on the Chalk 
along its western borders, and explained by Mr. Bennett as 
marking the water-level of saturation in the Chalk« 

It was in this district that the remains of the fresh-water 
tortoise {Emys hitaHa) were first found in Britain as fai- back as 
the year 1836. Their discovery has recently been corroborated 
by the occurrence of similar remains in the Mundesley river-bed 
in Norfolk, which have been described by Mr. E. T. Newton. 

Arch. Geikie, 
Geological Survey Office, Director-GeneraL 

London, 

November 1884. 



N OTIC E. 



The ai'ea embraced within the Map here described lies 
entirely within the Connty of Norfolk, and was surveyed, 
during the years 1881-83, by Mr. F. J. Bennett, under the 
superintendence of Mr. H. B. Woodward. The fossils obtained 
from the Chalk have been named by Messrs. G. Sharman and 
E. T. Newton. 

Only one Edition of tliis Map is published — tliat showing the 
Superficial deposits. 

A full account of the geological literature of the County 
is given in the Geological Surveyg Memoir ** On the Geology 
of the Country around Noi-wich," 1881. 

H. W. Bbistow^ 
Geological Sui-vey Ofiice, Senior Director. 

28, Jermyn Street, London, S.W., 
November 188*. 
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THE GEOLOGY 



OF THE 



COUNTRY AROUND ATTLEB0R0UG1I, 
WATTON, AND WYMONDIIAM. 



Introduction. 

Area. — The tract to be described embraces nn area of about 
205 square miles in the southern part of Norfolk, and includes the 
towns of Attleboroughy Wymondham, Wntton, Hingham, and East 
Harling. 

Rivers, — The river Thet, which rises at Besthorpe^ in the Decoy 
Common, drains nearly the whole of the southern half of the 
district, and a portion of the northern half, in a course of about 
10 miles ; and from Harling to Bridgeham (where it leaves the 
area) it becomes a fairly broad stream. 

On the north it receives small tributaries from Great Ellingham^ 
Rockland All Saints^ and Stow fireckles ; on the west it receives 
tributaries from Breckles Healh, East Wretham^ and Rondham 
Car; on the east it receives tributaries from near Besthorpe, 
Old Buckenham fen, and New Buckenham ; and on the south it 
receives a tributary from Kenningliall and Quiddenham. 

The north-west comer of the district is drained by two streams, 
both of which join the Wissey in the area of Sheet 65. One rises at 
Scculton Mere, then flows west to Watton and Threxton,and leaves 
the area one mile and a quarter north-west of Threxton ; the other 
rises at Merton, flows south to Thompson, then west to Tottington 
and Sturston, where it leaves the area. The tract comprised in 
the nortii-eastern comer of the map is drained by the Tiffey at 
Wymondham, rising three miles to the south-east of that town, 
with a tributary at Ashwell Thorpe and Wattlefield, called the 
Bays Biver; by another one at Wicklewood, called the Dyke 
Beck ; and a third stream which, rising at Sea-Mere, near Hiiigham, 
and flowing by Hackford and Crownthorpe, runs into the Kimberly 
L4ike by Falstaff Wood. The Tiffey expands into the lake and 
joins the Yare at Barford, in the adjoining area of Sheet 66 N. W. 
The south-east comer of the area_ is draineil by a stream which 
rises at Bunwell, Carlton Rode, and Tibbenham, and leaves the 
district just north of Aslacton. 



2 GEOLOGY OF ATTLEBOROUGH, fcc. 

Formations. — Were the Drift not shown on this map, the whole 
area would be coloured as Chalk ; but this formation is only to be 
seen to the west and south, where the Thet has cut through the 
overlying drift deposits, and in a small inlier of Chalk which 
occurs north-west of Watton. 

The extreme irregularity in the occurrence of the Boulder Clay 
and gravel has made the mapping of them a matter of great 
difficulty ; and this has been much increased by the wide-spread 
covering of sand which obscures the beds in the western part of 
the area. 

The following column shows the various strata met with in this 
district : — 

Recent and 1 ah ' \ r\ -x f Alluvium. 
Post Glacial.) ^^""^'"^ ^"""^^'^ iRiver Gravel 

r Boulder Qay. 
Glacial Drifb - - - -< Gravel and sand. 

I^Brickearth. 
Cretaceous - • . - Chalk. 

Towns. — Wymondham stands on the top and on the slope of a 
sharp rise, composed of the coarse gravel which generally rests on 
Boulder Clay. 

Attleborough stands on gently rising ground, capped with gravel 
resting on Boulder Clay. The gravel is very variable in thickness, 
and was at one time worked north of the town ; its greatest depth 
seems to have been 10 feet. Owing to the irregular thickness of 
the gravel and to its clay base, the water supply is in some cases 
contaminated with the sewage. After a continued itdnfall many 
of the cellars in the houses are filled with water. The gravel on 
the south-west of the town ends against Boulder Clay. 

Hingham stands on rising ground, composed of Boulder Clay, 
with a loamy top in places. As far as I could judge, the witer 
supply must come from the clay, oi: from seams of gravel and 
sand in it, as I have not been able to find any superficial covering 
of gravel. 

Watton stands wholly ou Boulder Clay of no great thickness, 
as tliC wells seem to be sunk through it to the Chalk beneath. 
New Buckenham seems also to stand pjirtly on a patch of gravel 
over Boulder Clay and partly on Boulder Clay. 

Kenninghall stands partly on gravel over Chalk, partly on 
Chalk, and partly on Boulder Clay. 

Banham stands on high ground and mostly on loam overlying 
Chalk ; a portion of the town is on Boulder Clay. 

East Harling is situated partly on Chalk and partly on gravel. 



OflALK. 



Chalk* 

The exposure of the Chalk in this area is almost entirely con- 
fined to its south-western portion. In no instance does it come 
to the surface entirely free from any superficial covering, as it occurs 
near the surface, just where the sand-covering predominates.* 
These small Chalk areas may be grouped according to the valleys in 
which they occur. The Chalk of Saham Tonyis grouped with the 
'* Medial Chalk " of Samuel Woodward, 



l.^VaUey of the Wissey. 

One mile W.S.W. of Saham Tony Church a lime-kiln, marked on the 
man, shows 25 feet of thin<bedded chalk with lines of nodular flints ; 
half a mile east of this is another pit, now much grown over, but evidently 
once worked for chalk. The Chalk here contains Micraeter corangvMvwm, 
and fragments of Inoeercmvus, 

At Lime- Kiln Farm, half a mile west of the former kiln, and \\ 
miles west of Saham Tony Church (also marked on the map), is another 
very large pit, which is still worked for lime, the former pit being now 
abajidoned. It shows 35 feet of soft thick-bedded chalk, with bands of 
nodular flint. 

The following fossils were obtained by Mr. J. Bhodes, the Fossil- 
Collector of the Ckologioal Survey :^-. . . 

Inoceramus Lamarckii, PorJb. 
,9 involutus. Sow, 
„ (fragments). 
Fecten nitidus, i£<mt 
Spondylns. 

In the museum of the Geological Society of London is a speeimen of 
Plye^ocIiM mammiUcms, Kg.f trom, the same locality.f 



^.^Weatem TrUmtary VaUey of Thet. 

In the Tributary valley in which Wretham Park is situated, there are a 
few Chalk pits. 

About half a mile north-east of the Hall is a pit that has been rather 
largely worked, showing 15 feet of soft rubbly Chalk. Another one, half 
a mile north-west of the Hall (marked on the map as a lime-kiln), shows 
rubbly Chalk burnt for lime. There is also another pit a quarter of a 
mile due west of the Hall. 

The railway-cutting south of Wretham Station also shows soft rubbly 
Chalk. The valley east of East Wretham is in Chalk all the way to the 
junction with the main stream. 

Half a mile south-west of Shropham Church, and a quarter of a mile north 
of Brad Car Hall Farm, is a large pit showing 20 feet of soft Chalk, capped 
by Boulder Clay &c., with pipes of sand. 

The valley in which the sheets of water called Langmere and Bound 
Mere are situated is in Chalk, but it shows no sections worthy of mention. 



* For a description of thig sand, see p. 15. 

t See aUo S. Woodward, Qeology of Norfolk, p. 50 ; and C. B. Rose, Pioc. Gkol. 
Amoc.9 ?o1. i^ p. 886. 



4 OEOLOOT OF ATTLBBOROUOH, &C. 

3. VaUey of the Thet, 

One mile and a quarter east of Harling Boad Station, a little due east of 
Oyery Farm, and close by the side of the road leading to that farm from 
off the main road, is a pit in Boulder Clay with Chalk shown at the 
bottom. 

One quarter of a mile north-west of Bridgeham Church is a largepit, 
showing 20 feet of thin-bedded soft Chalk with a few flints. Hero 
Mr. Bhodes obtained the following 8{)ecies of fossils : — 

Ventriculites. 

Cidaris hirudo, Sorignet. 

„ (spines and plates). 
Bhynchonella plicatilis, Sow. 
Ostrea, sp. 
Spondylos, sp. 
BelemniteUa, sp. 

South of the turnpike road to Thetford, and just before this leaves the 
map in the south comer of the area, is a pit showing soft rubbly Chalk 
about 12 feet deep. At this pit Mr. Bhodes procured specimens o^apongia, 
CidarU peromata, Forbes, Cidaris (plates), and Inoceramus. 



4. Eastern Tributa/ry Valley ofihe Thet, 

In the valley in which Banham and Quiddenham are situated, there are 
Chalk pits, some of which are worked for lime. 

One mile west-south-west of Banham Church, and west of the road, is a 
pit showing 15 fee^. of soft rubblv Chalk with flints. Here Mr. Bhodes 
obtained the following species of u)ssils : — 

Echinocorys vulgaris, Breynius (» Ananchytes ovatus, Leske). 
Cidaris (spine). 
Bhynchonella Martini, Mant, 
Inoceramus (fragment). 
Ostrea vesiculans, l/om. 

„ acutirostris, Nilss. 

„ sp. 
Belemnitella quadrata, D^anee, 

,, sp. 

Fish scales. 

One mile east of Harling Church is a lime-kiln, marked on the map, 
showing 20 feet of soft thin-bedded Chalk with tabular and nodular flints. 
Here the following species of fossils were obtained by Mr. Bhodes : — 

Ventriculites, sp. 
Bhynchonella (juvieri, D*Orb. 
Inoceramus (fragment). 
Ostrea acutirostris, Nilss. 
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Glacial Dbift. 

The 3!irface of this district u alni:)3t entirely composed of Glacial 
Drift, and chiefly of one division of it, namely, the Boulder Clay. 

It does not seem at all possible in this area to separate the 
Glacial Drift into Upper, Middle, and Lower Glacial divisions.* 

The following are the be U met with : — 

Fkbt. 
r4. Coarse " cannon-shot" gravel and sand - up to 25 

Glacial J 3. Boulder Clay „ to 90 

Bed?. I 2. Brickearth or Loam - - - • „ to 15 
1 1. Sand and gravel. 

The entire succession of these beds is never seen in this area ; 
the most complete is one (partly obscured now, but seen clear by 
Mr. H. B. Woodward in 1876), in tlie new road-cutting by the 
Wymondham Station (see page 14). There, coarse cannon-shot 
gravel overlaid sand, with a thin bed of Boulder Clay in places ; 
then more Boulder Clay, with patchesof purple and brown clayon it, 
underlaid the sand ; then below there was sand again. At one place 
in the new line from Wymondham to Fomcett a small patch of 
Boulder Clay was seen resting on the coarse gravel. (See page 15.) 

So tumultuous, from the very nature of things, must have 
been the beds resulting from glacial action, and so dependent on 
the varying nature of the ground over which either the ice or the 
water passed, that it would be strange to find any continuous order 
in the de[)Osits formed during this time of constantly changing 
conditions. The simplest and most reasonable plan seems to be 
to group them all as Glacial beds, making no distinction in age 
between one deposit on Boulder Clay and one beneath it Indeed, 
the beds shown in the grand cliff-sections near Cromer exhibit far 
more signs of disorder than onler, as Mr. Reid's most instructive 
Section of the coast fully illustrates.t 

1. Sand and OraveL — Of the so-called " Middle Glacial " beds 
we have no instances, unless we identify them in the road-cutting by 
Wymondham Station. The sand touched in many of the wells 
below the Boulder Clay might be classed by some with the Middle 
Glacial. A list of these wells is given on pp. 22-29. 

2. Loam, — This is sometimes a brown sandy clay, sometimes a 
stiff blue clay, both of them more or less laminated ; btit there 
seems no reason to make any difference in age between these two 
clayj(, either on account of their colour or because one is stiffer and 
less sandy than the other. The difference in colour is due very 
much to the ;fmount of moisture in the clay, and the stiff blue 

* J' 9 

* Mr. S. y. Wood, however, represented these divisions at Kenninghall (in his 
Section No. U, in remarks in Explanation of Biap, 1S65). 
t Horizontal Section, Sheet 127, of Qeohgieai Swrv€jf, 
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clays will be found to contaiD more water than the brown cUys ; 
weathering will also often cause the blue clay to become brown 
at the top. White bricks are ma<le from the stiff blue clay and 
red bricks from the brown sandy clay. 

The loam u hen developed between Banbam and Horliog, whero 
there id a conspicuous outcrop of it. Here, aUo, it rests more or less 
dircclly im tlie Ciiftlk, with sometimes a bed of sand or gravel 
bctwcpn, Tlic stiff liluc clay is absent from this area, 

I hnvo not henrd of any (buBilf being found in the brickearth, 
beyond some pieces o£ wood at the Wretham kiln. 

Merlon. — Taking the wostorn part of tho mree, first, and beginning with 
tho moBt northerly section, fre have, Ihree-qiwrters of a miie Bonth of 
the church, a brickyard, showing 2 to 6 feet of brown and bn£f Uminotod 
brickearth, with sand interbedded in plocoa. I was told that the brown 
oorth mode red bricks, and that the baff laminated earth mode white 
bricks. I saw some very good specimens of window monldings mode 
from this buff brick earth. 

Bonlder Clay is dng dose by, and appeared to overlie the brickearth. 

ITotiwiTton.— Bri«keartL-ontcrops for nearly one mile west of ttds place, 
where it oBod to be dng for brickmaking, bnt there arc no good sections 
left now. 

Wrethain. — Thoro is a good section half a mile north-cast of tho church, 
where there is a brickyard showing 8 to 10 feet of stiff, bine, laminatad 
clay. I was told that bits of wooo bod been found in the clay. The 
exposure extends over a sqnare mile. 

Croxbm Heath. — One mite and a half west of Boadham Station there ia 
another patch of brickearth on low gronnd, surrounded by Bonlder Clay, 
in which are some pits showing bnfFTaainatod loam. 

Hoekham. — One mile east of the church is a section at an old brickyard 
showing 5 feet of bad loam. 

Shropham. — Abont one-third of a mile eonth-eaab of tho church anotbor 
brickyard shows 5 feet of brown laminated loam. Tho npper part of the 
loam was rather chalky, which may be dne to a capping of Boulder Clay ; 
the loam also appears to rest on clay- 

AtUeborough. — One qnarter of a mile sonth of the church the accompany- 
ing section was to be seen. 

Fig. 1. 

s brickyard, sonth of Attlcborongh Church. 



Section at Mr. Eetteringhai 




6. Very coarse gravel 

5. Brown Boulder Clay 

4. Blue Boulder Clay - 

3. Coarse gravel and sand 

3- Blue laminated loam 

1. Sand and water (not shown ii 



H 
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At AUleboroogh, opposite to the entranoe to the Hall, is a aow disnoed 
brickyard Bhowisg : — 

Brown sandy loam, apparently passing into • - 8 Feet. 

Ghalkj Boulder Ciay ■ ■ - - - 3 „ 

Stiff, bine, laminated loam, not imttomod at - - 8 „ 

BanhdM. — Briokearth is largely worked here at tfao brickyard west or the 

chnrch ; sometimes the loam reato direotly on the Chalk and sometimes'on 

sand and grxvel. 

Fig. 2. 
Section at the Banham brick kiln 




, . „ , „ 1 bollowH 

n the Chalfc, whic6 are lined at the janction witlT tiiin brown 
clay, like the clay with-flmts. Pockets of fine, qnartsose, pebbly 
gravel also occur here and there at the base of tlio clay i the 
gravel in places is highly fermginons. The total thickness of 
these beds is about 15 feet. 

1. Enbbly Chalk. 

KetutimhaiL* — A brickyard, three- qnartere of a mile north-esst of the 
church, uiows : — 

Sandy red and grey mottled loam passing into stiff 

grey clay - - - • '15 feet. 

Bod and brown sand occnrs irregnlarly in the clay. 
Two miles west of the church, and near the road, is a section at a brick- 
yard showing the following section : — 
3. White chalky Boulder Clay. 

2. BtifT, blue, Bonlder Clay, resting irregnlarly on 2 to 6 feet. 

1. Brown stony loam • • ■ 7 „ 

A little fnrther north, in the same brickyard, I was told that the loam 
had been worked to a depth of 33 feet. 

Kimberh/. — At the brickyard by the railway station the following section 
was to be seen : — 

2. Brown and grey mottled atony clay - - 8 feet. 

1. Chalky Bonlder Clay. 

Wymondham. — Half a mile north-eaft of the chnrch a section showed 
brown Bonlder Clay resting on brown, sandy, laminated loam. 

At TJpi>er Downham there is a pit showing 7 feet of brown laminated 
loam, bluish nt top. Another pit in the same flold, a little to the south, 
showed 3 feet of brown laminated loam, resting on fine buff sand. 

Eaat-north-east of the ohurch, and east of the high road to Norwich, the 
following beds were exposed : — 

3. Brown Bonlder Clay • • - 1 to 2 feet. 

2. Bine Bonlder Clay, seominff to pass into • 3 to 4 „ 
1. Clean, stiff, bino laminatea clay - • 3 „ 

3. Boulder Clay. — The Boulder Clay on the neat and south- 
west of this area difCeis so much from that on the east and north 

* See Mr. Wood's Section, No. II, in hfi Berastki in Eiptsostion of Uap, IMS. 
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that we may say that we have here two Boulder Clays ; but still it 
does not seem possible to sep irate them into an upper and lower 
Boulder Clay. There seems, however, to be fair evidence for con- 
cluding that these Clays are the results of two glaciations ; the thin 
sandy Clay, with local detritus arising from a north-western glacia- 
tion, and the thick blue Boulder Clay, with erratic boulders, from 
a north-eastern glaciation. Nevertheless, they were formed con- 
temporaneously ; the two Clays being interbedded along the line, 
dividing the Clays. My colleague, Mr. A. Strahan, informed me 
that he had come to a similar conclusion from the study of the 
Lincolnshire Boulder Clays. Roughly speaking, a line drawn from 
the north-west comer of the map to within four miles of the south- 
east corner would show the areas occupied by the two Clays.* 

The difference in character is maintained throughout the tract 
drained by the Thet and its tributaries, and the Wissey and its 
tributaries. In this area the Clay diminishes much in thickness, 
occurs mostly in patches, and has a maximum thickness of only 
25 feet. It is a brown, sandy, and chalky Boulder Clay, and 
contains many unworn flints and boulders of local origin. Outside 
this area we have an almost unbroken sheet of the well known 
blue chalky Boulder Clay, with a maximum thickness of a hundred 
feet, and made up chiefly of chalk and flint in a clayey-matrix, 
with the usual assemblage of foreign boulders. The difference in 
lithological characters of the Clays in the two areas, coupled 
with the more foreign chara^cter of the detritus in the one 
clay than in the other, seem to prove that the difference is 
not 80 much due to denudation as to deposition. Some of the 
sections in the sandy Boulder Clay show signs of stratification, 
thin beds of chalky clay being interstratified with blue Boulder 
Ciay. The area of the thin patchy, sandy, Boulder Clay is that 
of theiieath tracts with their thin deposit of sand, covering alike 
both the Chalk and the Boulder Clay. Some of this sand, no doubt, 
results irom the dissolution of tlie Boulder Clay through atmos- 
pheric causes, to which allusion will be made in another place ; but 
the sand in the clay may, I think, have been derived from the 
Neocomian tract, as we find carstone in this clay, and also boulders 
of a sandstone which Mr. Whitaker tells me he regards as 
Neocomian also.f 

It would hardly be of any nse to mention particularly all the sections in 
the thick spread of Boulder Clay, as, althoagn namerous, they do not differ 
materially. 

Area drained by the Thet aiid WUsey, 

Here, as has just heen said, the Bonlder Clay differs very much from that 
in the other pfia*t of the district, and here the sand covering prevails. The 
effect of this sand is to neutralise, in great measore, the fertile properties 
of the clay. To ohviate this, pits used to be sunk into the clay in nearly 

♦ See papers by F. J. B., in Proc. Norwich Geol. Soc, vol. i., pp. 242, 252. 
f For records of Drift fossils from Saham, Holm Hale, &c., »ee S. Woodward, 
Geology of Norfolk, pp. 36-42, and PI. I $ IS88 
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every field, and the clay was then raised and the land dressed, with most 
beneficial and lasting results ; but the high price of labour and the 
introdaction of artificial manures have led to the complete abandonment of 
this method. 

Hat-gham, — ^Two and three-quarter miles south-west of Attleborough, 
along the Thetford road, and at the comer of the road leading to Shropham, 
is a pit showing — 

2. Coarse brown false-bedded sand - - - 3 to 5 feet. 

1. Brown sandy clay, ftdl of small chalk stones and some 

large little-worn flints ; in the bottom of the pit 
was a boulder of grey (PNeocomian) sandstone with 
a glossy lustre when oroken, containing small phos- 
phatic nodules. At one part of the section the clay 
showed some signs of stratification, there being a 
layer of very chalky clay, then one of blue clay, 
then brown clay - - - - 10 to 12 ,, 

One quarter of a mile further south-west along the turnpike road and to 
the north of it, near the four cross-roads, is a pit (marked on the map) 
showing— 

2. Brown clay with patches of Boulder Clay in it, 

resting irregularly on - . . - 4i feet. 

1. Very chalky grey Boulder Clay - - - 4ri ,, 

Snctterfon, — ^Half a mile south-east of the church the following section^ 
was to be seen : — 

2. Bed sandy soil with many flints, resting on the " piped " or 

weathered surface of 

1. Very chalky Boulder Clay with little- worn flints ; the clay is a 

brown sandy clay weathering white. 

Eccles. — One mile west of Eccles Hall, and north-east of Orery Farm, is a 
pit which shows — 

4-. Dark blue Boulder Clay - • - - 1 foot. 

3. dlate-coloured sand • . . • 1 „ 

2. Whitey -brown sandy Boulder Clay - - • 8 to 6 feet. 

1. Brown sandy Boulder Clay, with chalky seams • 7 to 12 „ 

Chalk shown at the bottom. 

Just north of Eccles Church is a largo pit, much overgrown, showing — 

3. Coarse red sand with traces of white and brown Boulder 

Clay ---.-.. 6 feet. 

2. Very chalky Boulder Clay. 

1. Brown stony clay with few chalk stones. 
Chalk touched at bottom. 

Quidclenham, — ^A pit on the side of the road from Quiddenham to Harling, 
and juBt south of the parsonage, shows — 

2. Coarse gravel and sand resting irregularly on 

1. Brown cnalky Boulder Clay, stratified at its base with blue Boulder 

Clay and also with loam and quartzoee gravel; the Boulder 
Clays contain Lias boulders, and also some of gray (? Neocomian) 
sandstone with phosphatic nodules. 

West Mere HaU, — ^Three miles west of Thompson in the north-western 
part of the area is a pit, one-quarter of a mile north of the " Jf " in 
the word '^Mere** (on the map), showing 15 feet of chalky Boulder Clay 
with many large blocks of carsUme ; the floor of the pit, too, is strewn 
with carstone boulders. 

Stow Bedon. — ^Half a mile due east of the churoh is a pit showing — 

2. Brown Boulder Clay interstratified in one part with 

layers of blue Boulder Clay • - - 20 feet. 

1. Bubbly Chalk. 

As before mentioned, the whole area of the thin sandy Boulder Clay 
abounds in pits, and to enumerate them all would hardly serve any useful 
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purpose. Most of the instrnotive pits have been noted, and the positions 
of many of the others are ongrayed (m the map, so that they oan be visited 
by any one interested in the matter. 

There are a few sections showing masses of marl, sometimes capped by 
brown Boulder Cla^, sometimes marl from top to bottom. Two or three 
examples will be given of these. 

Thompson, — ^Three-quarters of a mile south-west of the church, and 
north of the "«" in ** Thomp8on*8 Hall Cottages** (on the map), a pit 
shows — 

Brown Boulder Clay - • - - • 4 feet. 

Marl - - • - - - 12 ,, 

Nearly one mile south of the church is a marl pit. Another pit, one 
mile and a Quarter south of the church, is also in marl, and is 12 feet 
deep. Indeea, on tiie west the Boulder Clay is so very chalky that it is 
sometimes difficult to draw the line between the Chalk and Boulder Clay. 

Boulders. — In the western part of this area some large boulders 
are to be seen ; th^ mostly seem to be sandstones of Neocomian 
age, and are formed of a compact grey stone, which, when broken, 
has a lustrous appearance. They contain dark noduled of a 
phosphatic nature ; fragments of Inoceramus {?) were seen in one 
jboulder. The Merton boulder, which is tJie largest in the area, 
and is of considerable repute, is, in Mr. Whitaker's opinion, a 
boulder of Neocomian ^andst/pne. 

Threxlon. — Just outside the public-house at Threxton, by the four cross 
roads, there was a large boulder, also another outside the farmhouse, half 
a mile south of Claremont Lod^e. Half a mile can t of Threxton House, 
and li miles N.W. of Merton Church, by a hedge, and lying partly in a 
pond, is the ** Merton Boulder ; " it measured 12 x 5 foot, and being 
partly under water, the thickness could not be ascertained. Three- 
quarters of a mile S.E. of Threxton House, and- one mile west of Merton 
Church, was a boulder 3i feet long by 2 X 2, with many fossils, mostly 
Anymonites, 

BunwelL — At the brickyard by Bunhill Wood, where Boulder Clay is 
dug and washed for brick-earth, 1 saw a large boulder of very coarse grey 
grit (3iill6tone Grit P), made up almost entirely of quartz. 

4. Coarse ^^ Cannon-shoV* Gravel and Sand, — Resting on the 
Boulder Clay, and rarely occurring beneath it, we find in this area 
patches of coarse gravel and sand. In no case is there any wide 
spread of it, nor do the patches occur in any particular order ; 
they are scattered about all over the area. It occurs sometimes 
on the slope of a valley, cropping out as a bed in the Boulder Clay ; 
at other times it caps the high ground. There are only two cases 
in this area where 1 have seen Boulder Clay resting on gravel and 
sand, and then the gravel occurred as a boss, nearly rising through 
it (see p. 15 and fig 6). It is so intimately connected mth the 
Boulder Clay that it must, I think, be regarded as a gravelly 
condition or equivalent of the clay, for sometimes the stones rest 
in a matrix of red clay. The gravel is a very coarse flint gravel, 
and the stones show every mark of extensive water-action, as they 
are much rounded and battered. In some instances the spaces 
between the large stones are filled up with sharp angular or broken 
and sub-angular flints. It is very rare indeed to find any other 
stone than flint, with the exception of pebbles of quartz and 
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quartzite ; only now and then is a boulder of igneous rock met 
with. 

It is impossible to separate the sand in this area from the caarse 
gravel ; both rest on Boulder Clay, so that we may consider the 
sand as of the same age as the gravel. The sand is almost 
confined to a small area south of Attleborough. 

Commencing with the western edge of the Map, and proceeding east- 
wards, we have first, west of Watton, the following sections :— 

Threxton, — One-quarter of a mile south-west of the church and north 
of the road, a pit shows 10 feet of coarse sub-angular eravel, red at top but 
chalky at the bottom, roughly stratified in places with coarse sand. The 
stones mostly stand with their longer axes vertical. The section is on the 
side of a valley. Boulder Clay touches it, and as water is seen in the 
bottom of the pit, the floor may be on Boulder Clay. 

Half a mile south of the church is another pit lowing 12 feet of angular 
gravel, chalky in places, with large and much -worn flints, showing 
stratification. 

One-quarter of a mile north-east of the chtirch is a large pit showing — 

4. Yerv coarse angular gravel in sandy matrix - 7 feet. 

3. Chalky pebbly gravef - - - - 2 ,, 

2. Fine buff sand, not bottomed at - - - - 2i „ 

The fioor of the pit holds water and seems to be made of buff loam. 
Thompson. — One third of a mile south of the church a pit shows — 

Very coarse much-rolled flint gravel in red clayey 
matrix, with pockets of angular and unworn flints • 7 feet. 

There is an old disused gravel pit to the north of this 15 feet deep. 

Stwrston Warren, — Gravel and sand of greater or less thickness have been 
mapped over the high plateau of Sturston Warren, and there is a deep pit 
in the coarse gravel close to the high road and just south of the " h " in 
" Warren '* (on the map). This is seen to rest on Boulder Clay in places. 

Wretham, — ^At the south end of the cutting north of the Wrethun Bail- 
way Station, 10 feet of coarse brown sand with pockets of much-worn flint 
gravel were seen. At the south end of the cuttmg the sand is finer, and 
has a thin band of loam in it ; it also seems to rest on brickearth. A pit 
east of the north end of the cutting showed 12 feet of fine yellowish 
sand with a lenticular patch of laminated loam, 

Hockham. — Three-quarters of a mile north of the church is a large 
gravel pit, which showR an irregular bed of sand resting on coarse flint 
gravel, much worn, in red clayey matrix, with pockets of sharp angular 
gravel, mostly near the top ; together 10 feet in thickness. 

Oarhrooke. — One mile south of the church, by the four crossw^s, is a 
very large pit showing 20 feet of very coarse much-worn gravel. Boulder 
Clav surrounds the pit on all sides. 

Woodrising. — One-quarter of a mile north-east of the church is a very 
large pit in the coarse gravel, showing a thickness of 15 feet; the gravel 
is on the high ground, but comes down into the valley, liiough it does not 
cross it. 

Bockland, — Coarse gravel caps the high ^pround south of the churches of 
Bockland All Saints and St. Andrew, and is worked in a pit half a mile 
south of these churches. It descends the valley on the west but does not 
cross it. The pit shows 18 feet of coarse gravef. South of this, two other 
patches of gravel have been mapped. 

SncUerion, — One mile south-east of the church is a pit showing coarse 
flint gravel, passing under Boulder Clay at a sharp angle. One mile north- 
east of the last pit, and close by the high road, is a pit in 10 feet of coarse 
gravel and sand. 

Eedea, — One mile south-west of the railway station, and west of the line 
a cutting has been made for ballast, and showed 10 feet of brown sand and 
very sandy loam. They seem to rest on Boulder Clay, though the junction 
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ia not aeea. Eoolu Station likewise is on sand nnderlaid by fioalder 
CUj. 

A gravel pit on the heath, one-qturter of a mile west of EcoIob Hall, 
ehowa an irre^nlaF thioknesB of eraTel and sand, 15 feet in places. The 
gravel ie made ap of atones in ^1 stages of wear, — angular, snb-angalar, 
and pebbles, — and of all sizes, with some very large flints. In the upper 
part the beds are nnstratifled, but in the bottom part they are ronghly 
stratified. Flint preponderates, next come chalk peobles, then firagmento 
of (PNeooomian) ironstone, qnarts, and, lastly, quartzite. Chalky sand ie 
seen at the bottom of the pit. Tbe stones at the top lie at all angles. 

Quiddenham. — One-qnarter of a mile west of Qaiddenham ia a pit 
showing the following section : — 

Fia. 3. 
SeoUon west of Quiddenham Chnroh, 




_.. __ irgravolw . . . _ .. 

pebbles. The apper part is in a olavey matrix, 
and resembles very stonv Bonlder Clay ; it is 
mnoh less clayey lower aown - - - 3 to 7 feet. 

1. fiiather ooarse false-bedded chalky sand ; along 
the line marked X there is a band of chalky 
Band, rather olayey, as fine as floor - • 3 to ,, 

Sarling.—At the bottom of a lane, a little east of the charoh, ia a pit 
lowing 7 feet of fine, bnff, mealy sand, with a little fine gravel at the top. 
Bri^eham. — Half a mile dee west of the chnrch is this section : — 

Fig. *. 
Section half a mile west of Bridgeham Gharch. 




4. Brown and blue Boaldcr C!ay passing nnder the Band and 
.into the gravel, cbalW in places, and seeming to marge 
into the chalky grovel, 
3. Bnff sandy loam. 
2. Chnlky gravel and sand. 
1. Pine bnff sand. 
One mil north-eaet,of the church aud jost west of the " i9 " in "iSamt- 
pit Sill " fon the map), is a pit showing vertical jnnctions of sand and 
Bonlder Clay. 

Banliam. — At the linic-kiln the chalk is capped by a considerable 
thickness of falao-bedded ferrnginons sand, with a Uttle gravel and loam, 
mnoh resembliog Crag ; the sand is very irregular and occors in pipes 
in the chalk. 
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Half a mile north-west of the ohnroh the following seo n was to 
be seen : — tio 

2. White Boulder Clay - • - - 3 to 10 feet. 

1. Very coarse grayel with large flints, some 

of them yery little worn, rising nearly 

through thtf Snider Clay. 

Three-qnarte^ of a mile north of the chnrch is a large pit showing 
12 feet of coarse grayel and sand ; the gravel occurs yery irregularly in 
the sand, and I was told that it rested on clay. One third of a mile west 
of the last pit, is a pit showing 7 feet of angular and sub-angular grayel. 

Old BucJeenham — Three-quarters of a mile south-south-west of the 
church, and one mile and a half north of Banham Church, are three grayel 
pts. The first on the west shows 8 feet of coarse grayel resting on Boulder 
CW. The most easterly pit shows more signs of bedding than the other, 
and is 12 feet deep. 

The srayel here caps the high ground and makes a feature. It is more 
worn wan most of the coarse gravel, and occurs roughly interbedded 
with and also in pockei^ in coarse brown ferruginous sand. The gravel 
is composed mostly .of flint with some boulders of Lias and sandstone. 
Many of the small pebbles are of quartz. 

Two patches of sand have been mapped about two miles west of the 
church, by Leys Plantation and Hargham Common. The sand is a coarse 
brown sand, ferruginous in places ; it is of no great thickness and rests 
on Boulder Clay. 

Hargham, — A pit by the comer of the road to Shropham, showed from 
3 to 5 feet of coarse false-bedded brown sand, with a little gravel in 
places, resting on Boulder Clay. 

Attlehoraugh. — The town stands on a slight rise, formed by a thin 
and variable deposit of coarse gravel resting on Boulder Clay. No pits 
in this can now be seen, although at one time gravel used to be worked m a 
field at the back of the Bear Inn, a little north of the church. About 
half a mile south-west of the church, and west of the hiffh road, is a 
gravel pit which showed 20 feet of coarse gravel, but it is mled up again 
now. 

One mile south of the church a pit showed 3 feet of ferruginous, 
coarse, and false-bedded brown and red sand, much resembling Cn^ 
sand. 

One mile north-west of the church, and just north of Cakes Hill, is a 
laree pit. '' Here a small hole dug in the ffrown-over bottom of the 
old part of the pit, for water, touches Boulder Clay. The gravel is 
coarse, rather like the cannon-shot gravel of Norwich. At the north 
there are traces of clayey earth at top (P Boulder Clay or ^e wash 
thereof from higher ground near by).''* This pit shows 25 feet of 
eravely and has been worked to a depth of 30 feet. There seems little 
doubt that the " clayey earth " mentioned by Mr. Whitaker is Boulder 
Clay, as I saw traces of chalk in it. 

One quarter of a mile west of Attleboroi^h Hall a pit has been opened 
in the coarse gravel, showing a thickness of fo feet. 

Besthorpe. — Mr. Pooley, a well-sinker, told me that on the Decoy Corn- 
roon a variable thickness of gravel and sand filled up hollows in the 
Boulder Clay, the greatest thidcness being 60 feet. 

Morley 8t. Botolph, — At the windmill north-west of the church is a pit 
in grav^ of yeij irregular thickness, made up of coarse angular and sub- 
angular stones m a clayey matrix. 

Veopham, — ^A little south of the church a pit shows 8 feet of coarse fiint 

travel interbedded with coarse red sand ; the large flints are much rolled, 
ut the finer gravel is angular and sub-angular, in a red clayey matrix* 
One mile west of the church is a pit in 10 feet of coarse gravel. 

HaMord, — ^Three-onarters of a mile north of the church a pit, 20 feet 
deep, showed coarse flint boulder gravel, in a matrix of finer sub-angular 

* From Mr. Whitaker*! nolM. 
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gravel, with enmll ohalk pebbles. Anuaaof BonlderOliv WMuenintlte 
gnvel in one place ; this gravel rested on Bonlder Olay. 

Eimierly. — Three-qnartora of a mile Bonth-eaat of the ohorcb is a large 
pit ehowing the following beda : — 



Coarse gravel in a matrix of angnlar gravel 
Finer gravel and brown sand 
Buff and white chalky sand 



• 7 feet. 



Wytwndham.—Bjiif a mile west of the chnrch, and at the back of Oak»- 
wiokHonse, is a large overgrown gravel pit, 20 feet deep, showing bonlder 
gravel over sand. Half a mile sonbh of the cbnroh and west or the high 
mad is a lar^ pit showing 8 feet of coarse gravel in red matrix, mnoh 
rolled, hat mth pockets of anvnlar and unw<»ni flints, with a little sand in 
one plaoe. The atonefi' stand in all -positions, and the arrangement ia 
tnmiutaoDs. 

One mile north of Wjmondham Ohnroh the following section ma 
exposed:— 



4. Clayey soil. 

3. CoHTBe flint cravel --.-.. 
2. Brown false-bedded sand - - - -1 

1. Fine, white, false-bedded suid, like meal - / 



8 feet. 
10 „ 



The sand, no donbt, was once all white, the brown colour being dne to 
infiltration of oxide of iron from the gravel over it. 

"Near the railway station, at the new road-cntting, the accompanying 
section was exposed in 1876, It proved the very irregnlar nature of the 
chalky Bonlder Clay and associated sands. The total thioknees of the beds 
exposed was abcnt 30 feet. The nppermost bed was a coarse bonlder 
giivel— the ' Cannon -shot ' gravel of Uessrs. Wood and Hattner. The 
underlying beds include representatives Of the chalky Bonlder Clay (Upper 
Glacial), and of sands that appear identical in character with the ' Middle 
GlacieJ.' At the same time, the irregnlar position of the beds forbids 
any attempt at this classiflcation."* 



Pig. 5. 

Section at Wymondbam Bulway Station. 
By H. B. Woodward. 




D. Bonlder gravel, 6 to 10 fcot. 

c. Stifi* brown and pnrple clay. 

s. Boulder clay, alwat 8 feet in places. 

A. Sand, 4 to 10 feet in places. 

West of the railway station the best section of the coarse gravel is seen, 
where the cnttins shows abont 12 feet of the coarse gravel reatine on fhlse- 
bedded bnfi* sand; Boulder Clayis seen to underlie the sand in places. 

The first cutting, east of Wymondham towards Fomcett, is all In 
gravel. At Btsnfiela Green, Bonlder Olay is seen on the gravel, but only as 
a patch of ST^l extent. The main maSs of gravel and sand rests on 
Bonlder Olay. The following section is an attempt to show the relation 



• Froin Mr. I 



1. Woodward's notes. 
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between the gravel and sand and Bonlder Clay, the broken line being an 
inferential one : — 



Fig. 6. 
Section on the Wymondbam and Fomcett BaiWay. 




3. Coarse grayel. 

2. Fine buff sand. 

1. BonlderClay, chalky at bottom, brown and mottled at top. 



The Heath Tract. 

The greater portion of the south-western corner of the area is 
occupied by heaths^ for the most part uncultivated. They are> 
Illington Heath, Larlin^ Heath, Harling Heath, Bridgeham 
Heath, Croxton Heath, Tottington Heath, and Sturston Warren, 
This tract supports little else than sheep and rabbits, though 
portions are now and then broken up and sown with rye, and 
occasionally with turnips. • 

The uncultivated partd are covered with the usual vegetation 
of heather and brake fern. 

Mr. H. Stevenson, in his '^ Birds of Norfolk," speaks of this an 
the " Breck district." He says : — 

*^ The greater part of this district consists of what are locally 
called ^ brecks,' — that is, ground which at some time or other has 
been * broken up ' by the plough, and hence the name here as- 
signed to it. Many of these ' breckp,' never very fertile to begin 
with, through bad farming and consequent exhaustion of the soil, 
have been long abandoned as arable land, and are now used as 
sheep-walk ; but others form^ in many cases, commons or heaths, 
on which the hasty observer would never recognize the trace of a 
])Iough. Not that there are not, however, some extensive tracts, 
which have, probably, never been under cultivation.'' {^See p. 8.) 

Chalk comes to the surface over the greater part of this area, 
or is covered only by a thin deposit of Boulder Clay, very 
different from that clay on the east, being much more sandy. 
But the geology is much obscured by a mantle of sand spread over 
Boulder Clay and Chalk alike. To account satisfactorily for this 
uniform covering of sand is very difficult, but the following 
explanation is offered as a likely one. 

We first have to find whence this sand came, and tlien how 
it was distributed, but though the past tense is here used, we 
have also to deal with the present, for the formation and diatii- 
bution of the sand is still going on. 

One source was and is, no doubt, the sand and gravel foand in 
patches here and there on the Chalky and on the Boulder Olay^ 
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which, like the Chaik, contains pipes of sand or sand '^ golts." 
Decomposition of the sandy Boulder Clay from atmospheric causes 
would also yield a supply of sand. 

The heath tract forms a plain of moderate elevation^ tliough 
comprising some of the highest ground in the area ; it has few 
trees, and formerly had fewer, all the fir plaiitations, or " belts/' 
as they are termed, being of recent introduction. It occu))ied a 
part of England, too, where the rainfall is small, and lies within 
30 or 40 miles of the coast. The soil is light and dry, and is freely 
exposed to the influence of sun and wind, which would operate 
powerfully in reducing it to a sandy condition, so that when the 
strong winds prevail sand storms would ensue, and great tracts of 
country would be covered bv the sand thus distributed.* Now 
these sand storms are of no infrequent occurrence. In 1668 -i 
most remarkable one happened at Downham, an account of which 
appears in the Philosophical Transactions of that year, eatitlod 
" A curious and exact Relation of a Sand-floud, which hath lately 
overwhelmed a great tract of Land iu the County of Suffolk."t 

Some remarks made by Mr. Stevenson on the extermination 
of the Bustard {Otis tarda) from this district are of sufficient in- 
terest to be quoted here. He says : — 

*^ Its chief destroyer was most assuredly the agriculturist. Ho 
found his crops wanted shelter, and planted long belts of trees to 
keep the wind from ciurrying his soil to the next parish, and re- 
moving his own or his neighbour's landmark. 

**The effect of high winds after dry weather in this district is 
not easily described. The whole air is filled with sand till it 
resembles a London fog. Nearly every particle of ten ilising 
matter is blown away from the land, as is shown for years after- 
wards by its barrenness."]: 

Alluvial Deposits. 

There are no wide valleys in this area, and no great volume of 
water, so that the alluvial deposits ai*e of vei*y smfdl extent. The 
wide.*t spread of Alluvium is south of Harling Koad Station. 
Next to this is a tract of ?andy and gravelly Alluvium west of 
Snetterton; then we have Swangey, Banham, and Old Bucken- 
ham Fens, of small extent and much reduced by modern drnining 
oi)eration8. At the latter fen Mr. T. Southwell states§ that bones of 
Roebuck (Cervus capreotus) have been dug up by turf-cut teri». 
The Red Deer (C. elaphus) has been dug up from Saham Mere.|| 

On Decoy Common, or Besthorpe Fen as it is called, there is a 
small extent of Alluvium ; there used to be a decoy there. I was 

* For farther disciusion on this questioD, tee The Geologj of the Neighbourhood 
of Diss, &C. (Mem. Geol. Survey). 

t Vol. iii.. No. 87, p. 722 (Abridgment by Lowthorpe, vol. ii., p. 265.). See 
also S. B. J. Skertchhr, Geology of the f enhind, p. 194 (Memoira Geological 
Survey) ; and F. J. B., Geology of Diss (Mem. Geol. Survey). 

I Birds of Norfolk, vol. i., p. li. The Bustard was exterminated about 1838. 

I Lubbock's Fauna of Norfolk (new edition, by T. Southwell). 

II S. Woodwara, Geol. Norfolk, p. 36. 
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ijso told that at a depth of 6 feet, oak trees were found resting 
on Boulder Clay with evidences of having been felled. 

Valley grltvel has been mapped in places, but it is of no great 
thickness, and there are no sections in it; it is mostly a coarse 
snb-angular gravel with iron pan in places. 

The Meres, — ^The meres, or ** pit« " as they are locally termed, 
form the most interesting and picturesque feature of this area. 
Most of them are situated in the ^outh-western part, in the centre 
of the wild heathy tract called Croxton Heath. They generally 
consist of small circular pools of water occupying crater-sha|)ed 
hollows, with neither outlet nor inlet, and they are confined to that 
•portion of the district where the Chalk comes to the surface, or 
where it is only very thinly covered by sandy drift. 

An examination of this heathy tract shows that the ground is 
pitted with a great number of these hollows, nearly all of which 
are dry at the bottom, though some of them contain water after 
much wet weather. At one time, no doubt, all these holes had 
water in them ; but as the country around was from time to 
time brought into cultivation and the land drained, the water- 
level in the Chalk, whence these meres derive their supply, was 
lowered, and so most of them became dry. 

How are we to account for these hollows, and to what are they 
due ? It is well known that the surface of the Chalk is much 
''piped," and that some of the pipes extend to a great depth and 
are filled with gravel, sand, or clay. In this area they are filled 
with sand, this oeing the locally prevailing drift over the Chnlk. 
After a heavy rain&ll the water would fill these pipes, passing 
down into the water-level of the Chalk where they penetrated 
deeply enough, and enlarging the hole to that level by the dis- 
solution of the Chalk where previously thare was no connexion. 
Again, as the water-level in the Chalk rose, so would the water 
ascend, rising through these pipes by pn^ference, and falling, of 
course, as the level fell ; this rise and fall of the water through 
these pipes, acting chemically and mechanically, would enlarge 
them tUl the basins were formed. 

That tliese meres are all fed from springs from the Chalk at the 
same water-level is probable from the fact that they are all at 
nearly the same height above the sea ; and, moreover, that a line 
drawn south from l^ham Mere, near Watton, to Bingmere, would 
^touch nearly all of them, those outside it being only a little either 
to tlie east or west of it. Tradition says that Fowlmere was 
once sown with oats and the crop lost by the sudden influx of 
the waters, which again points to their connexion with undergrotmd 
springs. 

Ever since Mickle Mere (which seems to stand rather lower 
than the rest) was pumped dry by steam power and deepened 
I^ Mr. Birch in 1856, the water has stood higher in them all, 
and none of them have since then been dry, though such a thing 
Tiad been known to occur in former years. 

1 he beauty of these meres is much enhanced from their being 
the resort of numerous flocks of wild fowl. Mickle Mere has 
been a decoy for a number of years'. 

A 14S08. ^ 
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The meres in the Chalk area are : — Saham Mere on the nortby 
near Watton, and Miokle Mere^ six miles sonth of it. This last, 
with Hillmere and Scot Mere, are in Wretham Park ; then Home 
Mere with Fowlmere and Punch Bowl Mere lie to the west ; 
Longmere and Bingmere occur two miles south of Mickle Mere ; 
and eight miles to the east of Ringmere is Quiddenham Mere. 

These meres situated in the Chalk area may be called meres of 
the first class. 

Besides these meres in the Chalk arca^ there are four others in 
a Boulder Clay area> which may be called meres of the second 
class. They are situated in the course of streams, are very 
shallow, and arise from the partial damming up of the streams. 
They are : — Stow Bedon Mere, Sconlton Mere, Wicklewood Mere, 
and Sea Mere, near Hingham, this last has partly the k)ok of a 
mere of the first class, its north bank being very steep. 

Taking these meres in detail we have, first, on the north Saham 
Mere at Saham Tony, about one mile north-west of Watton ; it is 
13 acres in extent. Boulder Clay touches it on the east and 
south ; on the west there is an inlier of Chalk. This mere has an 
outlet, which, however, seems to be an artificiivl one, and to be for 
the purpose of taking the overflow water. 

Mickle Mere, six miles due south of Saham Mere, is by far the 
largest one, and contains 48 acres of water. Boulder Clay touches 
it on the north, and loam on the south, but Chalk is seen here and 
there around it, and it liea in a Chalk area. 

Mickle Mere is of much interest, owing to the evidence of pile or 
lake dwellings found in it when drained and deepened by Mr. Birch 
in 1856. 

Eefereaces to Mickle If ese are made by Sir Charles Banbury in a paper 
written in 1856, entitled " Notice of some appearances observed on 
draining a Mere near Wretham Hall, Norfolk ; * and also hj. Professor 
A. Newton in a paper read before the Cambridge Philosophical Society 
in 1B62 (bnt separately printed) '* On the Zoology of ancient Europe. 
I^fessor Newton also records the discorery of the fresh-water tortoise 
near Wretham, in a paper entitled " On the disccyery of ancient reinainB 
of Emm lutaria in Norfolk. ";f 

Sir Charles Bnnbnry statbs in his paper that when Mickle' Mere was 
drained by Mr. Birch, 20 feet of blacK peaty mud formed the bottom, 
oonsisting of soft, rotten, nnconsolidatca peat ; at abont 15 feet in this 
peat was found a distinct horizontal layer, 2 to 6 inchjBs idiiok in va^ioM 
parts, of compressed but nndecayed moss of the upecieB M'iffprium flmtan$. 
This moss was absent from some parts of the mud. Homs of Eed £^er 
were also found in the peaty mud at 5 to 6 feet below the surface; some 
horns were attached to the skull, and some seem to have been sawn oiT 
"by human agency.'' The peaty mud rested on a bed of Ug^t.grfy 
sandy marl "effervescing with acids." No traces of shells were se^a, 
but pieces of birch and the trunk of an oak of considerable suae were 
found. Impersistent layers of white sand were found in the mud, and a 
few flints and quartz pebbles. 

Numerous posts of oak wood, shaped and^ pointed by human art, , weire 
found standing erect, entirely buriea in the peat; and thus a great pa:rt 

* Quart Joum. Greol. Soc, vol xii., pp. 355, 856, 1856. 

t Ann. and Mag. Nat. Hist., Ser. 8, vol. z., pp. 3a4«»2S8, 1S6S. 
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of the mad overlying the moss most have been accnmalated h^ort the 
Bed Deer became extinct. 

M. Troyon* takes the eyidence of the pointed oak posts found standing 
erect as proving the existence of pile bniloings in Mickle Mere. 

Mr. H. Stevensonf states that besides the bones of the Bed Deer found 
at Mickle Mere there were those of the Bw Umgifrone, goat, and pig. 



HUl M&re, which seems to be the same as the Weil Mere mentioned in 
Professor Newton's paper, is a litUe west of MicUe Mere ; it is from 
5 to 6 acres in extent. In 1851 Mr. Birch drained West Mere, and an 
account of a lake or pile-dwelling, and of the bones also found, is given by 
Professor Newton, wno says X — " In this mere there was ordinarny about 
4 feet of water, and beneath it about 8 feet of soft black mud, partly 
held in saspension and requiring to be removed in scoops. When the 
mud was being cleared out a great number of bones were discovered, 
chiefly deposited, as from its semi-liquid nature might have been expected, 
at the bottom. They were nearly all those of the Bed Deer {Cervus ela- 
phua) and the now extinct Bo9 loTigifrona ; but among them also was a 
goat's skull with the horn cores, ana the skull of a boar or pig of some 
sort. Near the centre of the mere, lying below the black mud, was 

found a ring or circular bank of fine white earth The ring 

or bank was some 20 or 30 feet across, a foot wide, and about 4 feet 
in height. Not far from its inner circumference was a circular hole 
about 4) feet in diameter, some 6 feet deeper than the bottoni of the 
mere, and, as my informant states, idmost like 'a well to look at ; the 
mud it contained was even softer than that elsewhere, this was marked 
out by a circle of stout stakes or small piles^ apparently of alder {AJmu 
gluiino8a)f and it bore traces of having been wattled. It was not the 
centre of the ring, and between the two circles were the remains of a 
wall composed of flints packed together with marl or soft chalk. In the 
same place was some earth of a bright blue colour, which« when dried, 
crumbled to powder, and was not preserved. • • . • .In this 
interspace a still greater number of bones were found, and also the 
remains of a rudp ladder, but in sach a state of decay it could only be 
pulled out piecemeal. Still, enough of it was seen by Mr. Birch in sUu 
for him to have no doubt -as to its original form. . . In and around 
this ring there lay a vast number of bones, of which no small portion 
were the upper pma of the skull of Bos Umgifrons, with the horn cores 
attached, and many antlers of the Bed Deer either entire or in fraffments. 
All the former, excepting one unusually large example, had a fracture 
in the forehead." Professor Newton states that " or the deer's antlers 
some had been naturally shed, and some had been separated from the 
skull by sawing, and that most of the larger bones found had been (^ned 
to obtain the marrow, and that one bone of the Long-fronted ox had 
been polished on one side. No weapons or implements of metal were 
found, only some flint discs, which from the description I have received 
(for, unfortunately, none of them seem to have oeen preserved) must 
have closely resembled those known to the Danish antiquaries as ' sling- 
stones,' from the probable use made of them." 

Professor Newton then quotes the evidence of the oak posts found in the 
Great Mere, and says : — 

" Yet, on the strength of Sir Charles Bunbury's concluding statement, 
M. Troyon (Hab. Lacustr., p. 91) does not fail to recogpuse the similarity 
between the Norfolk antiquities and the Pile-dwellings of his own oountry, 
much more, therefore, would he certainly be inclined to declare the facts 
I have just stated to be indications.of true lacutrine habitations in England. 



^ Habitatfons Lacostret des Temps aneiens et modeniet, p. 91y 1860. 

t Trmns. Norf. and Nor. Nat 8oc., YoL i. 

t On ttte ZooU>gy of Ancient Sarope» 8vo, Loud. 1862. 
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" Some weeks since, when examining the large collection of ancient 
remains in Mr. Birch's possession, all of which were, I helieve, foond on his 
estate in Norfolk, I found,* to my surprise, some specimens far more interest- 
ing than any I had expected to meet with. . . They consist of some 
.limb-hones and a considerable portion of the dorsal and sternal shields of 
two individuals of the European freshwater tortoise {EmyB hUaria) — a 
species the existence of which at any time in the British isUmds has never 
before been suspected. These were found, as a label upon them in 
M]\ Birch's handwriting testifies, so lo ng ago as June 1836, m a peat bog, 
by the side of a snring-pit, at East Wretham, about 7 feet below the 
surface and beneatn some 1,500 laminations of a species of Hypnum, 
specimens of which were, I understand, submitted by Mr. Birch to 
Sir William Hooker, who declared the species to be Hypnum filicinum. 
I immediately communicated these facts to Professor Owen and Professor 
Bell. . ., and subsequently sent the remains to the first-named gentleman, 
who kindly determincMd the species for me, thereby confirming the view I 
had taken of them, but adding that they were somewhat larger Sian modem 
examples from Grermany now in the British Museum." 

Fowhnere. — ^This is next in size to Mickle Mere, and is about two and a half 
miles to the south-west of it ; it is of an irregular outline. Boulder Clay 
seems to touch it on the western side, while on the east, where the bank is 
fairly steep. Chalk is seen. 

Mr. Stevenson* states that in 1859 it consisted of only a small pond at 
the ftirther' end t)f the basin, and that the rest was cropped with wheat, 
oats, and vetches; that tradition speaks of it having once been quite 
dry, and that the crop of oats sown tnere was lost by the sudden influx of 
the waters. I was told that since Mickle Mere was deepened Fonrlmere 
has occupied a much larger area than before. In January of 1884 it 
covered a considerable space, and had two little meres on the eastern side 
of it. . 

Punch-howl Mere. — This is immediately south of Fowlmere, and is the best 
example of the crater-shaped form, the sides being very steep ; the water 
varies very much in depth. 

Home Mere, with another one, are three-quarters of a mile to the west of 
Fowlmere ; thede are 'also good examples of the crater-shaped basins, 
though on a much smaller scale than Punch-bowl Mere. 

Longmere PU, two miles south of Mickle Mere, is most picturesque. 
It is of a long oval form, nearly half a mile in length, has an island in the 
centre planted with fir trees and covered with gorse. 

It is very shallow, and Mr. Stevenson* states that in the summer of 
1859 it was entirely dry, but that since then it has always been full. 

Ringmere PU, half a mile to the south of Longmere, is a small circular 
piece of water, and was also dry in 1859. In some wet seasons itoverfiows 
for three miles, to the houses of Boudham.* 

Qvdddenham Mere, in Quiddenham Park, is eight miles east of Bingmere, 
and is a small oval piece of water. 

We now come to the meres of the second class : — 

Tottington.— Along the course of the stream between Tottin^ton and 
Thompson are two or three small pieces of water : Thompson " Watering " 
is the largest. 

Stow Bedon Mere may be due to Chalk springs, but it has a distinct out- 
let, and seems to be gradually growing up, and when visited in 1882 little 
water could be seen. 

ScouUon Mere, five miles cast of Watton, is very shallow, and has an 
island in the middle, which takes up most of the space. It takes its rise 
at the head of a small stream fiowing west to Watton ; the damming of this 
stream seems to have formed the mere. It is well known as the home 
of the Scoulton gull, which breeds in great numbers on the island ; it is 
two miles in circumference, and is surrounded by a belt of trees, and lies 
wholly in the Boulder Clajr. 

BocJdand Mere, one mile north of Rockland St. Peter's church, no 

longer exists, having been drained quite dry. 

. - .... — - . - 

* H. Stevenson, Trans. Norf. aiid Nor. Nat. Soc. 1869-70, p. 86. 
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Seamerct one mile south-east of Hingham cbarch, is drained into by 
two small streams, and ha& an ontlot by the stream flowing to Hackford. 
Its' north bank is very steep, giving it the look of one of the meres of 
the first class, but it is surrounded oy a thick spread of Boulder Clay. I 
was told it was 25 feet deep. 

Wicklevjood Mere is two miles north-east of Seamere, and along the 
course of the same stream. It is very small, and is almost filled up with 
sediment and vegetation. 

SuRFAOE Phenomena. 

« 

Subsidenee.-'^A remarkable subsidence^ though on a small scale, 
occurred in August 1879 in the parish of Rockland^ on a farm in 
the possession of the Key. D'Arcj Preston of Attleborough^ to 
whom I am indebted for the following particulars. He states 
that the summer had been a wet one^ and that^ suddenly, with a 
noise as of thunder, the ground gave way, causing a deep shaft^up 
which water rushed, stopping 10 feet from top. He measured the 
hole and found it 30 feet deep ; it gradually closed up to within 
10 feet of the top, when it was filled up. The spot where the 
subsidence took place was on fairly high ground, occupied by 
Boulder Clay containing patches of coarse gravel and sand. Just 
below the sub^dence there tnay have been a nest of gravel or sand 
thinly covered by Boulder Clay ; the water that filled the hole 
may have risen up this pipe and have washed out the sand and 
gravel, and the support being removed may have caused the roof 
of the hole to fall in. When I ^aw it some time after the occur- 
rence tije hole was perfectly cylindrical and some 10 feet deep 
and 6 feet across, bufr there-was no water in it. 
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WELL SECTIONS. 

These are entirely in the Drift deposits ; the nnderlyiog Ohalk being 
nowhere reached. 

1. AiTLBBOBOUoH.— At Mr. Eetteringham's briokyard.* 

Loam • % • • 10 

Sand ... . 7 

Boulder Clay- • • • • 50 
Black Clay. 



67 



2. AxTUDOBOUOH.— Opposite Com HalL*: 



Gravel . - • • .5 

Bed sand • • • • . 14 

Water nnfit to drink. 



19 



3. AnuBOBOUoH.— One mile soath of the Church.f 



(Bonlder Clay) . • • . 44 

Good supply of water. 

4. AxiLBBOBOUGH.— Near the Baptist Chapel. 

Gravel • • • • • 5 

Sand • • • • •••4 

(Boolder Clay) • • - • 10 



19 



5. Ahlebobough.— North end of Station Boad, first hoaBe.t 



Gravel • • • • • 10 

Loam- • • • - • 8 

Gravel and water. 

"Is 



6. Atilsbobouoh.— Second house from north end of Station Boad.t 

(Boulder Clay) • • • • 18 

Gravel and water. 

7. AiiiiBBOBonoH. — Sixth house from north end of Station Boad.t 

(Boulder Clay) • • • • 44 

Water rose to the surface. 

8. Attlebokough.— At the Boyal Hotel.f 

Gravel ..... 9 



" Sunk and communicated by Mr. Pooley, of Besthorpe. 
t t> » Mr. Lincohi, of Attleboroagfa. 



WKLL SECTIONS. 23 

9. AxnBB0BOVGH.--At the Boyal Hoteli another well.* 

Feel 
Gl^ilDrift. .{g^^irciay) I I I '. J^ 

12 

10. AxxLEBOBOXJOH.— At the Point Hoose. 

Gravel - • « • • 12 

11. AxxLSBOBOUGH.-'At Mr. Long'si south of Station.t 

(Boulder Clay) • ... 20 

To sand and water. 

12. AnLEBOsonoH.-*At cottages sonth of Station.f 

Sand and gravel • • - -12 

13. AxxLBBOSonoH.— At Kent HonsOi London Boad.t 

Gravel - • • • - 6 

(Bonlder Clay) .... 2 

To sand. 

i 



14. AiTLE90R0U0H«o<-JLnether ene fiirther Bonth.t 

Gravel • • • • - 4 

(Bonlder Clay) - • • • 35 

39 



15. Attlsborough.— At the King's Head Inn.t 

(Bonlder Clay) « • • • 60 

16. ATiLBftoBotJGE.-— Oonnaaght Boad.t 

r«i • \tlj:a /Brick-earth ----- 15 

Glacial Dnft- -{to gravel. 

17. Attiebobough.— Connawght Boad» another well.t 

Gravel • • - - - 11 

18. Besthokpb.— At Prince of Wales' Inn.* 

Loam -•--•• 2 
(Boulder Clay) • • - - 6 

8 



* Sunk and commonicated by Mr. Pooley, of Beslhorpe. 

I ,, ^ Mr. linooln, of Attleborough. 
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19. Besthobpe.— Another well close by.* 

Febt. 
Gravel --•- • -.- 4 

Red sand - - - * . ' . 6 

White sand. 



20. Besthobpe. — At Fox and Honnds Inn.'* 

•• • w 

Loam ----•• 3 

Black Clay - ... - 7 

Gravel -. - • • - 4 

14 



21. Besthobpe. — On Norwich Road by 13th milestone. 

Gravel . - - - - - 12 

Water rose to snrface. 

Besthobpe. — ^Another well a little nort^ of last.* 

(Boulder Clay) " - - - - 60 

Not sunk through. 

23. Besthobpe. — Comer of Sluts Lane.* 

(Boulder Clay) - .- - - 10 

White sand ... - - 7 

Water rose to surface. 



17 



24. Besthobpe. — One mile east of Besthorpe Church.* 

(Boulder Clay) - - • - 18 

25. Besthobpe. — ^At Heron's Farm.* 

(Boulder Clay) - ... 87 

Small supply of bad water. 

26. Near BubfiBld Hall by Wymondh&m.*" 

-(Boulder) Clay - - - - 56 

To sand and water. 

'mm 

27. BxTNWELL Stbbet.— By the Chapel.* 

(Boulder) Clay .... 23 

28. BuywEMi Stbect. — ^Another well close by last.* 

(Boulder) Clay .... 60 

To sand and water. 



* Sunk and oommonicated by Mr. Pooley, of Besthorpe. 
t » n Mr. Lineoln, of Atdeborongh. 



WELL 8SOTION8. 25 

29. BinrwELL. — In Bnnwell Wood.* 

Fbst. 
(Bonlder> day - . - - - 25 

30. BiTinrELL. — ^In Brick-kiln Lane.* 

(Bonlder) Clay . ... 20 

To sand and water. 

31. Cablton Bodb. — Mr. AnstintB cottages by tornpike road.* 

Snnk 40 feet, bored 20 feet. 

(Boulder^ Clay. - - - - 60 

To sand, water rose 20 feet. 

32. Carlton Rods. — ^At Mr. Bett's, by side of turnpike road.* 

Snnk 40 feet, bored 20 feet. 

(BonlderJ Clay - - - - 60 

To sand, water rose 30 feet. 

33. Carlton Bode. — In Hargate, three-qnarters of a mile sonth-east of the 

Ohnrch.* 

(Bonlder) Clay . . . • 30 

Moory bottom. 

N.B. — Mr. Banham snnk 20 more wells in Carlton Bode from 20 to 30 
feet in (Bonlder) Clay ;* water fenpply from " land springs." 



34. DsoPHAM. — One mile south of the Chnroh.f 

(Bonlder) Clay ' . -^ . . - 90 

ToChaUc 

35. Dbopham.— At Low OomBion«t 

Black sand - ~ - • . -8 

Water rdee to snrfoce. 

26. Deophah.— Near the Chiirch.t 

/Gravel • .... 4 

10 

"l4 



Glacial Drift. -|Brick.earth 



37. Ellihohax, Gbbax.— At Crown Inn.t 

(Bonlder) Clay .... 37 

38. Elldiohaii. Litils.— At Yineyard Farm.t 

■mm •» « 

fBedclay • • - . • 2 

Glacial Drift • -< White clay 2 

L White sand . . - • • 8 

12 



* Sunk sDd eommimieatod by Mr. J. Hmham, of Shelfhaagier. 
t 9t >f Mr. Pooley, of Betthorpe. 
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39. Eoc£B8.— By the StatioxL* 

Feu. 
Sand. . • • • • 15 

40. FuinDBHHALL.— At CoUageB near the Hall.) 

Sank 40 feet, b<»red SO feet» 

(Bonlder) Clay . • • • 70 

To sandy water rose 35 feet. 

ft 

41. FuxBSNHALL.-— Another well close by.* 

Sank 30 feet, bored 25 feet. 
Black mooiy soil • • • • 55 

^. Fi7Ki>£irHALL.«*At the HalL* 

Sank 50 feet, bored 30 feet 

(Boolder) Clay • • • • 80 

To sand and water. 

43. FuKBBNHAiJiw— By the Ohoroh.* 

(Boalder) Clay • . • • 60 

44. Habghax.— The ** Sheepwalks/'t 
■ .Sand « • • . • . • • 6 

45. HAHeHAX.-— By the Bridge at the fonr cross roads.t 

Simd - . . . • . • - P 

(Boalder) Clay • • • • p 

49. Hockhah.'^Ip the Tilliige.t 

Qravel • - • • - 2 

(Boalder).Clay • • • • 20 

22 



47. MebIion.— At the Hall4 

(Boalder) Clay • • • .5 

Marl 10 

Chalk 100 



1 1 ■ 



115 



48.-*N£W BiTCKS!rHAX.«»In the Town.* 

Sand . ... . .16 

49.<i*>N£W BucKXNHAM.— Near the Ghnrch.* 

(Boalder) Clay .... 30 

Water rose 20 feet. 



* Sonk and conunonicated by Mr. J. Banham, of SbeUhanger. 
^ n n Mr. lincohi, of Attleborongh. 

X „ n Mr. Fooley, of Betthorpe. 



WELL SECTIONS. t7 

50. Old Bucxskhax.— At Mr. Salter's.* 

FEEt. 

Chravel and sand • • • • 10 

51. OiD BucKENHAM.— At the HalL* 

Clayi and marl • • • •20 

52. Old BucmfHiM on the Fen.t 

Marl ..-••. 31 
Fenny bottom. 

53. BocKLA]n>.-—At*the Magpie Inn.t 

QBonlder) Clay • • • • 22 

To sand and water. 

54. Srooma Bow.->At the five cross-roads east of Statiomf 

(Boulder) Olay v- •. • •57 

55. SF002VSR Bow.-*At Boar's Comer.f 

(Boulder) Clay • • • •47 

To sand, water rose 40 feet. 

5& SpooinsB Bow.— Kear the Boar's Comer.t 

^ulder)01aj • • • • 56 

White sand • • • • • 4 

Water overflowed. 

60 

57« TAOOivmoH.— At Baker's, by the 11th mile stone.* 

Sunk 55 feet, bored 30 feet. 

Shoulder) Clay • • • • 85 

and, water rose 45 £aetto 

58. TACOL2ns8iON,-rAt tho ^^ pottages.* 

Sunk 55 feet, bored 30 feet. 

g Boulder) Glay • • • •85 

and, water rose 80 feet. 

59. TiBBBNHAM.— On the Oreen.* 

(Boulder) Clay • * • • 25 

'* Land spring/' 



60. Tdbxnham.— At Mr. Pearson's on the Long Bow.* 

(Boulder) Clay • ^ - 

Sandy at the bottom, water rose 2 feet. 



^ Sunk and oommonioated by Mr. J. Banham, of ^lelfhanger. 
t n »9 Mr. Fodey, of Bei^oipe. 
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61. TiBBEKHAM. — At the Almshoiues.* 



FSET. 



(Bonlder) Clav - - - -20 

Sandy at the bottom, water roee 2 feet. 

62. TiBBENHAM. — ^At Mr. Fordham's, near the Boot Inn.* 

'Sunk 50 feet, bored 28 feet. 

(Boulder) Clay . - . - 7B 

Sand, water overflowed. 

63. TiBBENHAM. — Mr. LeHtcr's, Long Row.* 

.• (Boulder) Clay • - - - 45 

" Land spring." 

• • • 

64. TiBBENHAM. — Mr. Kett's, Long Bow.* 

Sunk 45 feet, bored 25 feet. 

(Boulder) Clay - ^ • • - 70 

S&nd, wtfter rose 60 feet. 

65. TiBBMraAM.— Mr. Selfs, Pristow Green.* 

"Sunk 50 feet, bored 30 feet. 

(Boulder) Clay - - - - 80 

Sand, water rose 70 feet. . 

66.'TiBBErffaAM.— By the Church.* 

» • • • » 

(Boulder) Clay - • • - 24 

Sand, water rose 2 feet 



67. TiBBBKHAM.— At the Greyhound Inn.* 

Boulder Clay- • • - - 20 

Sand, water roee 2 feet. 

• • • ■ 

68. TiBBSTHAii.— Near the Boot Iim.t 

ffioulder)Clay .... 27 

Sand, water roee 10 feet. 



. WlNTABTfiiNG.— At the Hall road.* 

Sunk 55 feet, bored 25 feet. 

(Boulder) Clay - • . - -80 

Sand, water rose 50 feet. 



70. WiKFABTHnro. — Mr. Bett's, Doyehouse Farm.* 

Sunk 35 feet, bored 20 feet. 

(Boulder>'Clay .... 55 

Sand, water roee 50 feet 

* Sank and communioated liy Mr. J. Banham, of Shelfhaoger. 
t „ „ Mr. G. Banham, of Winfiirthing. 



WELL SECTIONS. 29 

71. Wtmokdham. — The last house on the Kimberly Boad.* 

Feet. 
Sand and gravel * • - - 25 
Marl 8 

33 

72. Wtmondham.— At Great Park Farm cottages, two miles soath 

of the Church.* 

Sunk 30 feet, bored 25 feel. 

Boulder Clay • - - - - 55 

Watei* overflowed. 

73. Wtmondham. — ^Near the Boar's Inn.* 

' Clay and sand - . - . 20 

74. Wticondham. — ^In Suton Street. 

Boulder Clay- • - • - 20 

* Sunk and communicated by Mr. J. Banhum, of Shelfhanger. 
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